ABSTRACT
INTRODUCTION
One of the best ways for successful management of certain transport companies is traffic demand planning. Demand is one of the most important aspects of business economics. Mismatch between supply and demand leads to a number of problems. Therefore, in case of port operations, higher supply than demand leads to the failure in the utilization of port infrastructure and suprastructure, and to the lack of cost-effectiveness. When the demand for port services exceeds the supply, there comes to congestion of port facilities, an increase in costs of ships and losses of time due to waiting. Since the traffic capacity is not flexible and its construction and development require substantial financial resources in order to be payable, supply must be designed in accordance with the anticipated demand in the future. Therefore, in order to avoid the consequences of non-compliance of port supply and demand, and to create a basis for sizing supply, there is a need for demand forecasting of port services.
For future demand forecasting, the primary precondition is the construction and/or modernization of the future port infrastructure and superstructure. Since the port service cannot be stored, the port offer needs to be in line with the current demand. In previous studies several forecasts of the Croatian port traffic have been made, and they were created by the local and foreign authors. The projected values of traffic forecasting of the Port of Rijeka and other Croatian ports created ten years ago, deviate significantly from the actual current and future real value, since the disintegration of former Yugoslavia, and the new political and economic order in Croatia, but also in Europe influenced the change of the catchment area borders of the Port of Rijeka and its port area, and also had influence on the narrowing of the former market of port services which resulted in the change of the cargo structure, reducing the market and resulting in significant traffic decline. Also, the traffic and routing decline of goods were result of the decline in the economy or GDP, which reflected a decrease in production, import, export and transit. The analysis of relevant materials regarding traffic forecasting of demand for port services, particularly the demand for port services of the Port of Rijeka, has been indicated by a small number of scientific papers. One of the important papers dealing with these problems is the "Study of a long-term development of the maritime traffic in the Socialist Republic of Croatia" of the Croatian Economic Institute of the Socialist Republic of Croatia, and the Institute of Transport Sciences in Zagreb, made in 1983, that for the purposes of this study developed traffic forecasts of the Croatian ports in several variants using the average annual growth rate. The authors of the study from the year 1990 "Scientific basis of long-term development of Croatian Maritime Affairs until year of 2010" emphasize that the above mentioned results cannot be taken as the basis for long-term planning by the year 2010, due to being significantly above the real value [16] . In this study, B. Kesić indicates that the most realistic value of the future port traffic is obtained by extrapolation of the linear trend. The same author in the paper "Development of the port system in the atmosphere of the new legal environment" (1998) takes into account the existing situation, the movement of goods on the European transport market, and comparing the activity of ports to a competitive port; the projection of future Rijeka port traffic is based on a linear trend [7] .
Besides these scientific papers it is necessary to excerpt the professional papers: according to the study "Port of Rijeka and Ploče -Economic and Technical Study " (1996) for the forecast of the total trade of the Port of Rijeka, the authors used the barometric method of forecasting [20] . The forecast has been made based on the estimated annual growth rate of the turnover by types of cargo (general, dry bulk and timber) and by the direction of movement (local traffic, transit) based on the anticipated rate of gross domestic product (GDP), foreign exchange rates and other economic indicators for Croatia and other countries that gravitate to the Port of Rijeka. The study "Ten-year development plan of the Port of Rijeka" of the Institute of Transport and Communications, Zagreb (1998) predicted the traffic of the Port of Rijeka by the year 2015, on the basis of the estimated growth rates in certain periods, using the barometric method of forecasting [17] . The trading company "Luka Rijeka d.d." has made in 1999 "the forecast movement plan of traffic of the Port of Rijeka until the year 2012" as part of defining the development plans in the league getting the concession for the performance of port activities. The forecast is based on the forecasts for the economic growth trends.
All these papers and studies have given a contribution to the development of methods for forecasting the traffic demand for port services, although none of them incorporate many different methods of forecasting for port services, and comparative analyses, comparing the results. Accordingly, the basic intention of this research is to contribute to the traffic demand forecast for port services using various methods of traffic demand forecasting on the concrete example of the Port of Rijeka as the results obtained by comparing each prediction.
FUNDAMENTAL PRINCIPLES OF TRAFFIC DEMAND FORECASTING
There are three different relationships between the supply of transport capacity that provide services and transport demands, namely [2] : shortage in supply of transport capacity in relation to the transport demand, excess of supply relative to demand, and coordinated relationship between supply and demand. The task of the port traffic forecasting is to determine the quantity, type and structure of the cargo that will be moved through the port in the next period of time.
While forecasting the port traffic, planners have to deal with predictions that may affect the sizing of traffic, such as, for example, predictions regarding changes on the market to the state in which the composition of the port is located and transit countries, economic changes in the hinterland of the port, changes in the movement of goods, changes in technology and transportation of certain goods.
Likewise, it is necessary to ensure the system of observation in order to spot when the observed traffic starts to deviate from the predictions.
The methodology for forecasting of traffic demand should include the following steps: -determination of appropriate methods for assessing and forecasting demand, -model specification based on the preferences of economic theory for the studied phenomenon, -parameters evaluation for the specified model, -reliability testing of the model, and -application of the model in the perspective of the observed phenomena. The forecast of the port traffic is necessary in order to analyze the domestic transport market and foreign trade, and there is a need to thoroughly consider the transit market and the volume and structure of traffic from the countries in the hinterland catchment region of the port for which the forecast is made. The basis of each prediction is real understanding of the current situation and reasons that caused some movement of the reserves on the existing markets that can be activated. By the analysis of the commodity flows, the economic strength of the hinterland that gravitates to the determined port and associated land direction to/from the airport can set guidelines for the development and determine the size and significance of a particular port.
The progress in the application of quantitative methods was created as a result of the rapid development of computers and software that enables analysis of large amounts of data, and compares different versions and then provides the optimal solution.
ANALYSIS AND EVALUATION OF TRANSPORT ACTIVITIES OF THE PORT OF RIJEKA
To select the appropriate forecasting methods and to set precise relations, the first focus should be on analyzing the current state of the Port of Rijeka. Longterm plan and the development of each port are based on forecasts of future trends of its traffic. Therefore, in any future development planning and dimensioning the capacity of individual ports, the analysis of the current flow of traffic and its forecasts for the future have great importance. The forecasts of the future traffic movements should be developed separately according to the directions of movement (export, import, transit and internal transport) and the structure of cargo. The forecast is generally a very complex task usually with an uncertain outcome. For example, the current forecasts for the Port of Rijeka project an unrealistic traffic for the future period, partly due to unforeseen circumstances that have occurred (due to war in the past twenty years, there has been a diversion of cargo flows, falling traffic and reducing economic activity in general), and partly due to the use of extrapolation of a trend that is the forecast based on the movement phenomena in the past. Further in the text, the section analyzes the state of traffic in the port due to: the intensity, structure and dynamics of transport and transport due to the competing Ports of Koper and Trieste.
Analysis of traffic of the Port of
Rijeka by the structure of cargo Table 1 shows the intensity and dynamics of the freight traffic of the Port of Rijeka in the period from 1998 to 2008.
The data of the Port of Rijeka traffic in the previous table indicate that after ten years the Rijeka Port recorded in 2007 a record turnover of 13.229 million tons, of which 5.636 million tonnes of traffic was related to general and bulk cargo and timber traffic, which was implemented in the business activities of the Luka Rijeka d.d., while the rest of the traffic of 7.593 million tons refers to the current traffic load, that was achieved at an oil terminal in the port based in Omišalj. Such load of Rijeka traffic was routed round before the war, but in 1990s the traffic fell sharply. The next year 94,390 TEU units were reloaded, which is an increase of 24% compared to the year 2005. The container traffic of the Port of Rijeka has been recording new records. This has been confirmed by the data according to which, in the year 2008 a turnover of 168,761 TEUs was recorded, which is an increase of as much as 16% compared to the previous year.
The increase in the number of TEUs involves the development of the front of ports so that ships that sail into the Port of Rijeka have the capacity of 7,000 TEU units, and full regular service takes place over large shippers.
Parallel with the growth of traffic, TEU unit is growing, along with the amount of cargo that is being transported by containers. This is the reason for increase in the number of TEU units, also as the trend of transportation of "new" goods which have not yet been transported by containers, such as timber transport. In relation to the total reloaded 581,888 tons of cargo in the year 2005, in 2008 there was substantial growth in traffic considering that the container transhipment reloaded 1,423,284 tons of goods.
Enlargement of the port traffic is the basis for entering a new investment cycle in which the port is modernizing the existing port facilities and building new modern terminals. Regarding this, it is important to emphasize the construction of an appropriate terminal in the Port of Rijeka as a function of transhipment of containers, which will significantly affect the attraction of container cargo flows, increased traffic of the Port of Rijeka and the related Rijeka Gateway (Corridor VB).
Analysis of the Port of Rijeka traffic, according to the directions of movement
Considering the structure of goods given the focus, compared with local traffic and land-land transit (not including port transhipment), the transit traffic of the Port of Rijeka (with a share around 75%) in 2007 is the most important segment of the total traffic. According to the statistics service of the Port of Rijeka, the structure of the transit countries traditionally led the way and special partners of transit of the Port of Rijeka are especially mentioned: Austria, the Czech Republic, Slovakia, Hungary and Italy, while turnover with other countries leads within a specific group (other countries). However, it should be pointed out that recently some new transit markets have appeared, and these are the markets of Serbia, Bosnia and Herzegovina and to a lesser extent Montenegro, which includes the restoration of lost cargo in the previous period.
Transit traffic structure of the Port of Rijeka in 2007 indicates that the largest share of transit traffic (54%) was realized with Italy (transport of coal destined for thermal power plants in northern Italy). Hungary, as a traditional partner of the Port of Rijeka in its proper background, participates with 21%, the Czech Republic and Slovakia with 7%, Austria 5%, and the remaining states with 6%. These central European countries also represent the strategic transport market of the Port of Rijeka, which were worthy for shaping the valuable transit cargo flows on Corridor Vb. Although the structure of Serbia's share of transit traffic is not visible in Figure 1 , it has already been calculated within the share that relates to other countries, and it is important to emphasize that the Serbian market is the most significant market for transit transport containers from the Port of Rijeka. Small share of Serbia is the result of statistical record-keeping because the transit and interests of individual countries in it are expressed in tons. A significant part of container traffic in the Port of Rijeka makes container transport to their destinations within the Croatian Republic, the socalled domestic traffic. Still, on the mainland shipping / delivery by rail traffic accounts for about 78% and on the road traffic 82% of the total container traffic. According to these data it can be seen that the most important export market for the container Port of Rijeka is the domestic market or the destinations within the Republic of Croatia.
Based on the analyzed data on the amount and structure of transit it is visible that the hinterland of Central Europe (Austria, the Czech Republic, Slovakia and Hungary), along with the markets of Serbia and Bosnia and Herzegovina, for the container traffic is an important strategic market segment of the transit Port of Rijeka and Corridor Vb. However, the indicative data that suggests a risk of loss of the traditional markets of the transit Port of Rijeka, given the growing proportion of the Northern European routes and other Northern lines (from the ports of Koper and Trieste) in the overseas trade of these countries. Bearing in mind the fact that Hungary naturally gravitates towards the Rijeka traffic and the Port of Rijeka, and that Austria, although close to the other two North Adriatic ports (Koper and Trieste), has always been recording an important transit traffic from the Port of Rijeka, the question is what are the reasons for the tendency of 
Container traffic analysis of the Port of Rijeka in comparison with the traffic of competitive ports of Trieste and Koper
In a narrow catchment area of the port of Trieste, Koper and Rijeka act as mutual competitors. All three ports have the same natural catchment area, but there are some differences in serving the market. The ports of Koper and Rijeka are primarily focused on transit, which in both ports has a share of 65 to 75% of total turnover, while in the transit port of Trieste it is only about 20%. The container traffic in the ports of Trieste, Koper and Rijeka is shown in Table 3 . The most important transit routes of the Ports of Rijeka and Koper are from Austria, Hungary, Czech Republic, Serbia and Slovakia. For the Port of Rijeka in the last two years an important transit partner and especially for container traffic is Serbia and Bosnia and Herzegovina. Therefore, the future expects an increase in transit traffic to these countries. The development plans of the Port of Trieste envisage an increase of transit traffic, especially for the Austrian, Hungarian, Czech and German cargo (Bavaria). Also, for all three ports interesting potential transit partners come from Western Ukraine and Southern Poland. In a wider catchment area there are several routes that are rapidly developing and in the last decade have become a dangerous competitor of northern direction. This is primarily the transportation route through north-western Europe with the ports of Rotterdam, Hamburg and Bremen, and the East through the Black Sea. These directions of commodity flows in the last few years have shown a significant increase in traffic especially in the proportion of Hungarian freight transport. Therefore, cooperation of the ports of Trieste, Koper and Rijeka are needed so that the ports, with concerted effort together can compete with the north-western European and Black Sea ports. Actual cooperation of Trieste, Koper and Rijeka ports consists of their joint promotion and promotion of the north Dalmatian gateway to international markets. However, there is need of strong joint marketing activities for all existing and potential markets.
TRAFFIC DEMAND ESTIMATION OF THE CONTAINER TRAFFIC IN THE PORT OF RIJEKA
The best business results for the last ten years in the Port of Rijeka are accounted for by the container terminal. Accordingly, within the growing importance of the container traffic in the world and the European freight flows, in this part of research, the traffic demand assessment was made exclusively for container traffic, using the following methods: 1) container traffic forecast of the Port of Rijeka, Trieste and Koper by time series analysis, 2) container traffic forecast of the Port of Rijeka by time series analysis, 3) container traffic forecast by the European Commission estimates, 4) forecast of container traffic in the Port of Rijeka regarding the movement of GDP, and 5) container traffic forecast using the regression analysis.
Container traffic forecasting of Port of Rijeka, Trieste and Koper by time series analysis
In the port traffic forecasts using time series analysis, it is assumed that the traffic will be carried out in the future in the same or similar dynamics as in the previous period. The result is a potential substrate for containerized cargo that will be attracted to the north- In the first step, with the method time series analysis, linear, parabolic and exponential equations are obtained representing the trend for total container traffic of northern ports. Also, appropriate degrees of representativeness for each equation are obtained.
In the second step, the forecast of the future traffic trend continues with the selected parabolic equation because that equation had the highest level of representation (the actual data rate adaptation to the estimated equations). The results obtained are shown in In the third step, total container traffic forecast for the Ports of Rijeka, Koper and Trieste was used as the basis for obtaining forecasts of container traffic of the Port of Rijeka. Three scenarios have been set: -low, where the share of the Port of Rijeka is assumed at 17% of the total container traffic observed in northern ports, -medium, with the share of the Port of Rijeka of 25%, and -high, with the share of the Port of Rijeka of 33%.
Container traffic forecast of the Port of Rijeka by time series analysis
If the traffic of the Port of Rijeka, in the previous period from 1992 to 2008, was considered separately, without reference to the total turnover of the northern ports of Rijeka, Koper and Trieste, the analysis of time series indicates that observed traffic best adapts to the parabolic trend, which was taken as the basis for further prediction until the year 2030 ( Table 5 ).
Forecast of container traffic in the Port of Rijeka due to GDP movement
In order to calculate the container traffic forecast of the Port of Rijeka considering the movement of GDP, the following assumptions are defined: -GDP growth rate in the initial year of forecast is 5%, and in the coming eight-year period shows a continuous slight decrease of about 2% of growth; -after the eight-year period, from the year 2018 until the final forecast year 2030, the GDP growth rate is constant, and amounts to about 2% with negligible fluctuations around these values. 
Forecast of container traffic by estimation of the European Commission
Based on the estimated average of annual growth, container traffic from the European Commission accounts for 11%, and the proposed part of the Port of Rijeka in total northern Ports of Rijeka, Koper and Trieste from 17% for the low scenario, 25% for the medium scenario and 33% for high scenario. The obtained data on the traffic forecasts is shown in Table 7 . 
Container traffic forecast by regression analysis
The regression forecast model of container traffic of the Port of Rijeka takes into account, and puts into functional relationship general economic developments of home port countries and transit Central European countries with forecast traffic. For future traffic forecast, the foreign trade of the Croatian ports has been taken into account, with the gravitational countries of the Port of Rijeka. For the overall operations of each port, the domestic traffic from the national foreign trade is of great importance, since it is a safe load that can always be counted on. However, domestic cargo is generally not sufficient to employ all the port facilities and to guarantee the development, and it becomes more necessary to promote international markets and to provide more goods from the countries in the port hinterland. Transit traffic represents noncommodity export and generates foreign exchange revenues, and enables the attraction of major quantities of cargo. The regression model set for evaluating the demand for container traffic in the import / export in million USD explains the (independent) variable well enough to satisfy all the economic and statistical criteria, and therefore, it has been concluded that it can be used for further prediction. 
Final forecast
Previous methods of traffic demand forecasts indicate the expected value of different traffic. Therefore, it is one of the possible solutions of providing the average of all methods, and thus has the possibility of getting relevant results. The average values of forecasts show the final score given for medium and high scenarios, and the results are shown in Table 9 .
It can be concluded that different forecasting methods produce results that differ significantly. At this point the important role is played by the port managers who, depending on the directions of further development of port and market, need to choose the most realistic method that suits the current and future market situation.
Measures and activities for predicting container traffic demand
In order to estimate the demand for container traffic flows as qualitatively and objectively, i.e. realistically as possible, given the contemporary market configuration and anticipated changes in the future predicted period, it is necessary to have verified and elaborate information on the existing volume of container traffic, predicted trends of growth i.e. predicted volume of container traffic in the Port of Rijeka and the wider competitive environment (northern Adriatic port and wider European environment).
However, the attempt to meet this primary condition of issuing an objective forecast which refers to gathering of the above mentioned initial input data on flow of goods, i.e. traffic of the Rijeka Port, has pinpointed some inconsistencies concerning the indicators of traffic volume, especially of the Rijeka Port container traffic. These inconsistencies depend upon the data sources which are various subjects in port processes with their own individual way of monitoring and recording the data. This mostly refers to different management and statistical analyses of the port turn- over given by port authorities, port captaincies, companies as well as statistical annuals and publications. Therefore, it is almost impossible to obtain accurate and realistic data of the realised turnover in the Port of Rijeka. Therefore, the authors of this paper have made an attempt to overcome these circumstances, for research purposes and in order to be able to anticipate the turnover. Thus, the data on turnover used are result of the analysis that has been carried out taking into consideration various data sources. Here, the undisputable importance of uniform management of statistical data should be emphasised, thus ensuring greater objectivity and accuracy of observing and analysing the existing traffic and anticipating future turnover as well.
In order to obtain a more objective forecast, this research and the anticipated results suppose the necessity of implementing particular projects and investments (increase of operative area, the acquisition of new cranes, construction of new terminals, access roads and railway infrastructure) as well as the need for scheduled deadlines for the realisation of these projects in order to ensure assumptions for realising additional volume of traffic.
In analogy to that, for the achievement of predicted container traffic in the Port of Rijeka, numerous conditions have to be met, and the most important ones are: privatisation of container terminal, construction of the new container terminal on the Zagreb coast, development of intermodal transportation, modernisation and construction of the railway, etc. It is therefore necessary to create a system that will take into consideration and work on the development of all port and traffic entities (physical planning section, local administration, creditors, and relevant government bodies). Such a system should, together with the Port management, aim at creating a "positive climate"; which is an important strategic element of the development of the port and traffic projects.
Only by taking into account the proposed measures, activities and recommendations can there be "talk" about a symbiosis of the scientific approach and professional background, that would result in a qualitative and objective anticipation of cargo turnover at the Port of Rijeka, i.e. a more objective and qualitative forecast of demand for container traffic, that is being analysed in this paper.
CONCLUSION
The task of port traffic forecasting is to determine the quantity, type and structure of the cargo that will be carried through the port in the next period. While forecasting, the port traffic planners have to deal with predictions that may affect the resizing of traffic, such as, for example, predictions regarding changes in the market to the state of which the port is part of, and transit countries, economic changes in the hinterland of the port, the change in movement of commodity flows, changes in technology, transport of certain goods. According to the fact that forecasting is generally a very complex job with an uncertain outcome, the results of this study indicate that by using different methods of forecasting traffic demand for port services and the results obtained by comparing each prediction, can affect the reduction of uncertain outcomes and a better forecast of the future demand for port services, which can result in many positive business activities (investments, modernization, conversion, or even reallocation). Since the port service cannot be stored, and since the port supply has to satisfy, and be consistent with the current demand, using this method of forecasting is reasonably and necessarily required, but it also requires a large amount of data, continuous monitoring of port traffic, capacity, foreign exchange, GDP values and other required indicators, which highly complicates and raises the price of the forecasting process. Given that forecast traffic demand obtained in the work indicates the expected value of different traffic it was necessary to make the average of all methods, and thus get relevant results. When the synthesis of the results obtained by different methods of forecasting is made, it can be concluded that the market demand for the services and transhipment of containers in the Port of Rijeka is far beyond the current capabilities of the existing terminal. The obtained values represent the average value of traffic demand forecasts of container traffic made by different prognostic models for a planned period of up to 2040, and on long-term basis indicates that the expected long-term traffic potential is beyond the existing development projects, "Brajdica 2" and "Zagreb coast", and in the future the construction of a new port terminal for servicing the traffic demand on the Rijeka traffic direction is expected.
